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With the rapid advance of technology, and the keen competition in
the computer industry, effective investment strategies and forward-
looking business plans are of vital importance in winning business
against competitors.
The expanding world market for micro-computers has created a
large demand for disk drives for at least the next five years, and
Miniscribe Corporation, a major U.S. manufacturer of computer peri-
pherals, is actively considering the investment implcations of setting
up a manufacturing operation in Hong Kong for more cost-effective
production.
This study examines the feasibility of setting up a local manu-
facturing plant to produce micro-computer hard disk drives. In order
to provide a comprehensive study of the marketing, technological,
economical and political aspects of such a project, the research
concentrates on the present Hong Kong environment, rather than on a
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7PREFACE
This study is an investment feasibility report written for the
Miniscribe Corporation on the establishment of a micro-computer hard
disk manufacturing operation in Hong Kong. Since the study required
a thorough understanding of the market situation, manufacturing tech-
nology, economic factors and the Hong Kong environment, we wish to
express our appreciation to all those people interviewed for their
frank and professional viewpoints. They are Messrs S.W. Liu (SEAGATE
Technology), Allan Lam (SGS-Thomson Microelectronics), C.O. Mau
(Oriental Printed Circuit Board) and M.W. Lau (Data General).
Special thanks should go to Mr K.K. Chan of Miniscribe Corporation
for his valuable contribution which made this study feasible. We are
also grateful to our supervisor, Dr Martha Albert, for her helpful
advice on the study. We are also indebted to Mrs Judy Taylor for her






Since the early 1980's, the application of micro-computers has
experienced rapid growth in both commercial and domestic markets.
The world market for micro-computers has expanded more than ten
times in less than a decade and the trend looks strong for the next
ten years. This provides a favourable market demand for the peri-
pherals of micro-computers.
Miniscribe Corporation is a U.S. manufacturer specialising in
the production of disk drives for micro-computers. Disk drives are
the main peripherals for the data memory storage requirement of every
micro-computer. Miniscribe Corporation has most of its manufacturing
operations in Colorado, U.S.A. The production of micro-computer disk
drives requires a high input of electronic components. In recent
years, Japan and other countries in the Far East, including Hong Kong,
have become the major suppliers of these electronic components and
some of Miniscribe Corporation's competitors have gradually extended
their manufacturing operations to the Far East for more economical
production.
The manufacturing plants of Miniscribe Corporation in the U.S.A.
have reached their full production capacity and in order to further
expand production capacity, and increase product price competitive-
ness, the company is studying the feasibility of setting up a disk
drive manufacturing plant in Hong Kong and, at the same time, intro-
ducing a new winchester disk drive to the market that utilises the
more economical manufacturing capabilities of Hong Kong. This study
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examines the feasibility of setting up a plant in Hong Kong from
marketing, technical, economical and political aspects. The project
viability and implementation is assessed from an investor's viewpoint.
This research study does not intend to do a country comparison
with other Far Eastern countries, but concentrates on the overall
investment evaluation under the present Hong Kong environment.
3CHAPTER 2
METHODOLOGY
As there is an absence of winchester hard disk drive manufacturing
plants in Hong Kong, this study is basically an innovation in itself.
Sources of information are mainly the following:-
(a) Data on market information has been collected from journals,
computer industry-related magazines, Government statistics and
reports from disk-drive related manufacturers.
(b) Information on technical elements mainly comes from internal
manufacturing facilities in The States. Data has also been
collected from journals and magazines concerned with printed-
circuit board assembly manufacturing processes.
(c) Details on the setting up of a hard disk drive manufacturing plant
mostly come from internal sources and statistical data published
by Government bodies.
(d) Information on locating a suitable site for such a plant in Hong
Kong, from such aspects as labour supply and transport services,
comes from Government publications.
(e) Economic analysis data is mainly based on internally available
data from The States and Hong Kong.
(f) Policital analysis information comes from newspapers and journals.
Whenever possible, all the data and information used is based on the
year 19 87.
Other important sources of information are people who are actually
working in the disk drive business. These include professionals who
work as Production Managers, Engineering Managers, Quality Managers,
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Sales and Marketing Managers, etc. In addition, we also met the buyers
of micro-computer manufacturing companies who purchase hard disk drives.
Interviews were arranged to meet these people and their names are
included in the Bibliography section.
5CHAPTER 3
MARKET ANALYSIS
3.1 The Product- Winchester Disk Drive
The winchester disk drive is an essential peripheral of every
micro-computer. It acts as a memory storage device that allows the
data to be stored and retrieved when required. Its distinct advantage
over the traditional floppy disk drive is storage capacity and the
fast access time of data stored.
The typical data storage capacity of a floppy disk is 360 Kbytes,
whereas the product under consideration in this project stores 40
Megabytes of data or 110 times as much as a floppy disk of the same
size.
The typical data access time of the floppy disk drive is around
one second as compared with 28 milliseconds for the winchester disk
drive.
The winchester disk drive is gradually replacing the traditional
floppy disk drive as the standard data storage device in micro-
computers.
In the past, micro-computers were equipped with 2 floppy disk
drives. This is being changed to one winchester disk drive and one
floppy disk drive and it is expected that this will be the standard
combination for the next five years.
3.2 Market Segmentation
There are 2 major winchester disk drives in the market one is
the 5.25 inch commonly used by IBM and many others and the other is
the 3.5 inch used by Apple micro-computers. The 5.25 inch winchester
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business is still relatively new, first appearing in 1980 with the
introduction of a full-height 5 megabytes formatted drive by SEAGATE
TECHNOLOGY.
The OEM (original equipment manufacturer) market offers sales and
revenue opportunities. Although this market segment is beginning to
attract many competitors, segmentation based on price and performance
characteristics provide opportunities for successful entry and market
penetration.
In terms of the technology applied to this market segment, tremen-
dous growth has occured in read/write head and disk technology, servo
and stepper motor development and packaging technologies in terms of
small size mechanical equipment and electronics.
Unformatted drive capacity is the raw storage capacity of a disk
drive. For a drive to store information when attached to a personal
computer, a formatting process has to take place. This formatted
capacity is the usable amount of information that can be stored or
retrieved by the computer system. Typically, this formatted capacity
is approximately 80 percent of the unformatted drive capacity.
Market analysis typically divides the disk drive market into
unformatted capacity segments and within these unformatted capacity
segments, volume formatted capacity niches develop. In terms of
available products today, the volume formatted capacity niches are 20,
30, 40 and 70 megabytes.
The physical size of the product is another. important development
characteristic in each of the market segments. 5.25 inch, half-height
products will replace full height products by mid-1989.
Figures 1 to 6 show a large market exists for high capacity, high
performance, half-height products in the 30-100 unformatted market
segment.1
1 Disk Trend 1986
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Figure 1- analysis shows the overall revenue projections for the
OEM worldwide market, broken down into 5 unformatted
capacity segments.
Figure 2- analysis shows the corresponding unit shipments for
each of the segments.
Figure 3- shows the continuing impact IBM's captive market has on
the 30-100 megabytes segment of the market place.
.,IBM's share in 1987 is 16 percent of unit shipments and
will increase to 22 percent in 1989.
Figure 4- shows the average selling price erosion for the 30-100
megabytes segment for 5.25 inch and 3.5 inch products.
Figure 5- analysis shows the unit shipments by product size with-
in the 30-100 megabytes segment. Of key significance
is the projected displacement of full height products
by half-height products by mid-1987.
Figure 6- shows the applications mix change for this product
group during the next 5 years. By 1989,,,the market is
expected to have moved mostly to high-end, personal
computers in the following classes:
PC 80286 based products
PC 80386 based products
Other areas of application are:
Desk-top work stations
Network and file servers
Desk-top publishing
Except for the very small home computers, all manufacturers of
personal computers are increasingly offering winchester-based products.
Winchester disk drives are a necessity now in order to support inte-
grated application packages, user-friendly systems, graphics and multi-
user and multi-tasking operating systems.
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OEM WW ASP COMPARSION 5.25" & 3.5"
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WW OEM UNIT SHIPMENTS 5.25" & 3.5"
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The after market add-on and add-in business, supported by value
added dealers and value added resellers, continues to grow and support
the needs of upgrading existing systems in the field as well as offer-
ing competitively priced systems that compete with the OEM computer
manufacturers.
3.3 Market Demand
The major trends in the 30-100 megabytes market segment are:
3.3.1 Performance
The performance level access time of 5.25 inch winchester
disk drives is decreasing rapidly. Essential to multi-tasking
operating systems and bit-mapped graphics is the storage and
retrieval of huge amounts of data to and from the disk drives.
Access time is the key performance measure.
3.3.2 Physical size (form factor)
The all-important issue in the growing desk-top computer
market place is form factor. As half-height products become
available, they will increasingly replace full height products.
3.3.3 Quality and reliability
OEM customers continue to put increasing emphasis on the
quality and long-term reliability of the disk products they
purchase.
3.3:4 Cost and pricing
Competitive pricing pressures are ever present. Drives must
be developed with low cost structures and high volume production
designs and manufacturers will pursue automation capabilities to
reduce production costs.
3.4 Product Model
After analysing marketing data and customer input, MINISCRIBE
ealised.that a large market existed for a high performance 40 megabytes
formatted 5.25 inch half-height winchester disk drive, utilising the
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standard ST412 interface.
From this information, the MINISCRIBE model 3053 half-height
winchester disk drive was designed and it is now ready to be put into
volume production. The product leaflet is included as illustration 1
on page 49.
3.5 Target Market
There are two major segments that account for 90 percent of all
winchester shipments: major OEM manufacturers, distribution and value-
added resellers (VAR) and value-added dealers (VAD). The large OEM
manufacturer typically requires six to nine months from receiving
evaluation units to the first quantity shipments. Evaluation units
must undergo rigorous testing and require significant support. In con-
trast, the VAR/VAD segment provides the best early opportunities. These
customers are very quick to decide on a.vendor and will tolerate early
production units in order to gain the benefit of bringing something new
on to the market. The competition is fierce and price erosion is the
most severe.
MINISCRIBE will actively pursue key OEM manufacturers predominant-
ly and supplement business on an as-needed basis in the distribution,
VAR/VAD segment.
3.6 Competitive Overview
MINISCRIBE marketing have recently conducted a survey on the
winchester disk drive market.
Figure 7- an overview of the 40 megabytes formatted ST412 inter-
face products divided into two segments. Based on a
variety of issues, a competitive ranking has been
established for each vendor in the individual product
classes.
Figure 8- a comparison of MINISCRIBE's advantages and disadvan-
tages against the high performance and low performance
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products as well as a detailed comparison on indivi-
dual characteristics.
The survey indicates that MINISCRIBE occupy about 20 to 25 per-
cent of the disk drive market. The leader is SEAGATE who occupy about
40 to 45 percent of the total market. The average selling price of
MINISCRIBE is estimated to be US$5 to 10 higher than SEAGATE.
With the setting up of a Hong Kong manufacturing plant, this
situation will improve because of more economical production in Hong
Kong compared to the USA. MINISCRIBE will be price competitive in the
high performance application market and selectively competitive in the
low performance application market to maximise profit margins.
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5.25 HALF-HEIGHT PRODUCTS, ST412 INTERFACE.
DISKNO. OFFORMATTEDACCESSVOLUMECOMPETITIVE
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3.7 Market Price and Sales Forecast
The average. selling price of the model 3053 in the first year is
anticipated to be US$200 per unit. This will experience a 5% drop per
year as a result of competitive suppliers.
The sales forecast for the next 5 years indicates that MINISCRIBE











The manufacturing process of the model 3053 5.25 inch winchester
disk drive involves mainly 3 production lines.
4.1.1 A Printed-Circuit Board Assembly (PCBA) Line
The PCBA line stuffs all the electronic components such as
Custom IC, Micro-processor, capacitors and resistors on a bare
printed circuit board. The stuffed PCBA acts as the brain of the
winchester disk drive.
After stuffing and soldering, the PCBA goes through several
testing processes in the testing centre to ensure that it will
function properly. Every PCBA is also subjected to a 48 hours
high temperature burn-in test to prove-its..-reliability.
The layout of the PCBA line is proposed in illustration 2
on page 50.
4.1.2 The Head-Disk Assembly (HDA) Line
The HDA line actually consists of 2 automatic robotic assembly
lines which assemble all the mechanical and electro-mechanical
parts of the drive. Due to the stringent particle control and
quality requirements of the winchester disk drive, the whole HDA
line will be set up in a class 1,000 clean-room with a special
windscreen and air-curtain to ensure that the environment of the
working stations meets class 100 requirements.
In order to be competitive, and to prepare for high volume
production, the HDA line will be fully automatic. It will employ
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6 IBM robots that can turn out one HDA drive every minute. With
certain modifications and enhancements, the cycle time can be
reduced to 45 seconds.
After assembly, the HDA will also go through stringent testing
in the testing centre to ensure that all parts are functioning
properly and reliably.
The HDA line layout is proposed in illustration 3 on page 51.
4.1.3 The Final Assembly Line
This performs a board-mate, that is, it matches: the tested
PCBA to every tested HDA to form a complete winchester disk drive.
Needless to say, the winchester disk drive will also undergo
stringent testing in the testing centre to make sure that every
drive produced by MINISCRIBE meets the customer's requirements.
4.1.4 The Testing Centre
All the functional tests and burn-in tests are carried out in
the testing centre which has a large amount of sophisticated test-
ing equipment.
4.2 Technology Know-how
MINISCRIBE is a major participant in the personal computer disk
drive market with a broader product line than any other manufacturer.
It is also the fastest growing of the public disk drive companies.
Revenue has more than doubled during the year from US$184 million at the
end of 1986 to an estimated US$362 million for 1987.
The model 3053 will offer 45 megabytes of formatted capacity in a
half-height form factor and utilise the industry standard ST412 inter-
face. The drive will also incorporate a number of new technologies for
MINISCRIBE.
A rotary voice coil straight arm actuator will provide a fast 28
millisecond average access time. An inspindle drive motor will hold 3
oxide disks, providing a very low starting current and assist in the low
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power dissipation of the drive. The drive has also been developed with
a very low cost structure and a high volume production design to allow
robotic assembly.
Key features.of the MINISCRIBE model 3053 include:
- industry standard ST412 interface
- dedicated servo positioning system
- oxide media-mini monolithic ferrite heads
- dedicated landing/shipping zone
- auto park and lock on power down
- in hub spindle motor
- low audible noise
- low power dissipation (14 watts)
- low starting current (2.5 Amps)
The technology involved in the manufacturing of the model 3053 is
considered as leading its class. Together with the design of robotic
assembly for cost reduction, the model 3053 expects to be a major parti-
cipant in the 40 megabytes market and a major contributor to the
Company's sales revenue for the next five years.
4.3 Technical Assistance
After set up, the winchester disk drive manufacturing plant will
be the first of its type in Hong Kong and we do not expect, therefore,
to find many local technical engineers experienced in the manufacture
of winchester disk drives. MINISCRIBE plan to hire local engineers in
Hong Kong and send them to the manufacturing plant at Headquarters for
three months' training where they will learn winchester disk drive design
and manufacturing techniques. After training, all the engineers will
come back to Hong Kong, accompanied by a group of engineers from the
Headquarters. The two groups will work together to set up the manufac-
turing line and the USA engineers will not leave Hong Kong until the
local engineers feel that they have completely mastered the disk drive
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manufacturing techniques.
From time to time, whenever a local engineer feels that he needs
help from the engineer on the other side of the Pacific, MINISCRIBE will
be committed to send a Headquarter's engineer to Hong Kong to work with
the local engineer until the problem is identified and solved. It will
be far more effective for the engineer to actually look at the parts and
drives to solve the problem rather than describing the problems via
telephones or faxes, although it will cost a lot more.
MINISCRIBE will also appoint an assignee from the Corporate Head-
quarters to take charge of the Hong Kong manufacturing plant.
Compared to other disk drive companies, MINISCRIBE will be the first
one to set up a winchester disk drive manufacturing plant in Hong Kong
with a commitment to provide full technical assistance to ensure its
success.
4.4 Local Resources
Compared with the HDA line, the PCBA line is relatively more common
in Hong Kong and good technical personnel are more readily available.
In addition, as a result of the good training programmes of Government
and technical institutes, we can recruit technicians in Hong Kong far
more easily than in the USA. In electronic manufacturing, good techni-
cians are probably as important as good engineers. Technicians are
essential for carrying out the daily work of failure analysis, trouble-
shooting,-running evaluations and data collection from the assembly lines
and yield improvements. Readily available skilled and semi-skilled






The financial feasibility of the manufacturing operation is
analysed in accordance with the following financial assumptions:
(a) Six months' preparation is'required before production
actually commences, for the installation and commissioning of
equipment and staff recruitment and training.
(b) The project will be financed by the corporate headquarters
and local banking facilities. The cost of.production
machinery and equipment will be met by corporate head-
quarters. Working capital for operational expenses will be
obtained by bank overdraft facilities.
(c) Repayment for the use of internal funds will start at the
beginning of the third year and will be completed by the end
of the seventh year. 12 percent return per annum on the
internal funds outstanding is imposed as company policy.
Interest rates for bank facilities is also set at 12 percent
per annum.
(d) Full production capacity of 400,000 units per year can be
reached by the fourth year. The initial production volume
is estimated to be:
First year (6 months' production)..... 50,000 units
Second year................ 200,000 units
Third year................ 300,000 units
Fourth year onwards............ 400,000 units
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(e) The market price per unit is US$200. According to market
research, the selling price will experience a 5 percent drop
per year due to competition.
(f) The material cost per unit is U S$100 and this is predicted
to increase at the rate of 10 percent per annum. Other oper-
ational expenses are anticipated to increase by 12 percent
per annum in line with inflation.
(g) The manpower and salary plan for the first two years of oper-
ation is listed in table 1 on page 52.
5.2 Capital Investment
5.2.1 Production Machinery and Equipment
The manufacturing operation comprises two automatic robotic
assembly lines, one manual PCBA assembly line and one testing
centre. A list of major production machinery and equipment is
given in table 2 on page 53.
The total capital investment on production machinery and
equipment is about US$4.5 million. A detailed breakdown is as
follows:
Capital Investment (US$)
3,269,0002 robotic assembly lines
1,163,000PCBA, line and testing centre
4,432,000
5.2.2 Office Equipment
An office of 300 square metres is required to accommodate the
managerial and supervisory staff as well as the general office. A





Personal computers 10 12,800
Office furniture 40 12,800
Xerox machine 1 6,000





- The manufacturing operation requires a total floor
space of 3,500 square metres, including:
SPACE (in,square metres)
2,500Production area
700Packing and. storage area
300Office area
The production process can be carried out in
flatted factories with floor loading of 750 Kg per
square metre and 3.5 metres ceiling height.
Site Selection(b
It is company policy to rent manufacturing premises
for operations outside the USA because the company does
not wish to tie up funds in local property.
The site selection considers areas which are close
to sources of skilled and semi-skilled electronic
workers, with a relatively clean environment and easy
access. Various locations on Hong Kong Island, Kowloon
and the New Territories have been evaluated, as follows:
Hong Kong: Chai Wan, Shau Kei Wan, Aberdeen,
Wong Chuk Hang.
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Kowloon: Cheung Sha Wan, Lai Chi Kok, Kwun Tong,
San Po Kong.
New Territories: Kwai Chung, Tsuen Wan, Sha Tin,
Tuen Mun, Tai Po Industrial Estate.
A rental comparison is shown in table 3 on page 54.
After careful consideration of the available sites
and the site requirements, a newly-completed flatted
factory in Sha Tin (near Siu Lak Yuen) has been identi-
fied as the first choice. The location is close to public
housing estates which provide a ready supply of young,
educated skilled and semi-skilled workers and the environ-
ment is good with little environmental pollution.
Rental Expenses(c)
A tentative agreement to rent the third and fourth
floors (each 2,100 square metres) of the industrial premi-
ses in Sha Tin has been reached. The monthly rental is
US$21,000 for a three-year lease with an option to extend
for a further three years at a 25 percent rental increase.
The landlord will allow three months' rental exemption
for fitting and moving in. However, six months' rental
down payment is required, ie US$126,000.
5.3 Sources and Application of Funding
5.3.1 Sources of funding
Corporate headquarters provides initial capital funding for
investment on production machinery and equipment. Working capital
will be financed through local bank overdraft facilities. For the
first two years of operation, the bank loans will provide the
basic source of liquidity.
After the start of production, in 6 months' time, sales of
finished products will generate an increasing inflow of funds.
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5.3.2 Application of Funding
Repayment of capital funding from corporate headquarters and
local banks, together with interest, will start in the third year.
Depreciation on machinery and fixed assets is calculated at
20 percent per annum on a straight-line-basis.
Material stocks are kept at 30 days production requirement
level and finished goods stocks are maintained at 15 days level.
Other sources of expenditure include salaries, monthly oper-
ating costs and pre-operating costs for the initial six months.
Initial pre-operating expenses cover:
AMOUNT (US$)
100,000Engineering and planning expenses
250,000Interest payments
63,000Rental expenses (3 months)
450,000Salaries
200,000Training and travel expenses
Total pre-operating expenses for the
1,063,000first 6 months:
5.4 Break-Even Analysis
5.4.1 Break-even analysis (second year of operation)












Variable cost/unit= US$23,006,000/200,000= US$115.03
Contribution/unit= U S$74.97
That is, break-even volume= US$3,787,000/US$74.97
= 50,514 units
5.4.2 Cost of Goods Sold (in US$'000)




2,138 3,025Less ending inventory 1,667
22,000 36,300Cost of materials used 5,000
1,6501,437668Direct labour
550462410Manufacturing overheads





37,89223,5115,470Cost of goods sold










5.4.4 Administration Sales Expenses (second year of operation)
FIXED COST (IN US$'000)









5.5 Pro-forma Income Analysis
In compiling the Pro-forma Income Statement for the first five
years of operation, the following financial provisions are made:
(a) During the production cycle, the material inventory is maintained
at a one month level and the finished goods inventory at a half-
month level.
(b) Machinery, equipment, furniture and fixtures have a five year
life-time. Depreciation charge is on a straight-line basis of 20
percent per annum.
(c) Pre-operating expenses are amortised over five years on a
straight-line basis of 20 percent per annum.
(d) Operating expenses are budgeted to,-include an annual increase of
12 percent.




FIFTH YEARFOURTH YEARTHIRD YEARSECOND YEARFIRST YEAR
65,16068,59054,15038,00010,000SALES







OPERATIONAL EXPENSES 213213213 213213
OPERATING PROFIT 1,03112,167 13,791 10,7202,860
INTEREST 725 785
PRE-TAX PROFIT 2,135 11,382 13,791 10,720 1,031
TAX 2,049384 2,482 1,930 186
PROFIT AFTER TAX 1,751 9,333 11,309 8,790 845
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5.6 Pro-forma Balance Sheet Analysis
In preparing. the Pro-forma Balance Sheet for the first five years
of operation, the following financial provisions are made:
(a) 60 days credit is allowed for customers. The accounts receivable
outstanding figure is equivalent to two months' sales revenue.
(b) Suppliers also allow 60 days credit for the purchase of raw
materials. The accounts payable figure is estimated to be the
cost of two months' materials purchase.
(c) Corporation headquarters provide the initial capital investment
of US$4,432,000 which is recognised as paid-in capital.
(d) After repayment of loans outstanding by the end of the second
year, the manufacturing plant maintains a cash level of





FIFTH YEARFOURTH YEARTHIRD YEARSECOND YEARFIRST YEARASSETS
CURRENT ASSETS:
1,0001,0001,0001.,5003,860CASH AT BANK
29,48026,51117,6078,607FUNDS AT CORPORATE HEADQUARTERS
10,86011,4321,667 6,333 9,025ACCOUNTS RECEIVABLE
4,8804,4372,1391,667 3,025INVENTORY
46,2207,149 18,578 30,657 43,380TOTAL CURRENT ASSETS:
FIXED ASSETS:
MACHINERY, EQUIPMENT FURNITURE
(LESS DEPRECIATION) 3,586 2,689 1,793 896
PRE-OPERATING EXPENSES
(LESS DEPRECIATION) 850 638 213425
TOTAL FIXED ASSETS: 4,436 3,327 2,218 1,109
TOTAL ASSETS: 11,630 21,905 32,875 44,489 46,200
LIABILITIES SHAREHOLDERS' EQUITY
CURRENT LIABILTIES:
BANK LOANS 2,113 2,113
ACCOUNTS PAYABLE 3,334 4,276 6,050 8,874 9,760
TOTAL CURRENT LIABILITIES: 5,447 6,389 6,050 8,874 9,760
SHAREHOLDERS' EQUITY
PAID-IN CAPITAL 4,432 4,432 4,432 4,432 4,432
RETAINED EARNINGS 1,751 11,084 22,393 31,183 32,028
TOTAL SHAREHOLDERS' EQUITY 6,183 15,516 26,825 35, 615 36,460
TOTAL LIABILITIES SHAREHOLDERS'
EQUITY 11,630 21,905 32,875 44,489 46, 220
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CASH FLOW ANALYSIS FOR THE FIRST YEAR
(IN US$'000)









OFFICE EQUIPMENT 10.810 16
FURNITURE& FITTINGS 10 2.8
RENTAL DEPOSIT 126
RENTAL EXPENSES 21 21 21 21 21 21 21 21 21
ENGINEERING& PLANNING 20 20 20 20 20
PRELIMINARY EXPENSES 20 20 40 40 40 40
SALARIES 50 50 70 80 90 110 120 130 140 140 140 150
INTEREST 40 40 40 40
PURCHASE OF MATERIALS 833 833 833 833
CASH BALANCE 764 655.2 514.4 353.4 682.4 511.4 370.4 219.4 852.4 485.4 1,118.4 1,251.4
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5.8 Profitability Analysis
In order to evaluate the financial feasibility of this manufactur-
ing project, the project profitability has been carefully examined.
Based on the financial assumptions made in section 5.1, the return on
the first five years of operation is as follows:
PRESENT VALUE WITH
RETURN AFTER TAX 12% DISCOUNT RATE







With initial capital investment of US$4.432 million and net
present value (at 12% discount rate) of US$23.118 million for the five
years manufacturing operation:
the project profitability= US$23.118/US$4.432
= 5.22
The-project profitability is affected by the projected production
and sales volume. To test the possible range of profitability for this
project, the sales volume for optimistic and pessimistic forecasts are
considered:
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SALES VOLUME FORECAST (IN '000 UNITS)






INCOME AFTER TAX (IN US$'000)
YEAR EXPECTEDOPTIMISTIC PESSIMISTIC







Net present value of return (with
23,11812% discount rate) in US$ millions 14,44533,486
Profitability Index




(a) The manufacturing project is considered for a 5 year period.
(b) Financial requirements for the project include:
Capital investment from corporate headquarters
US$4.432 millionon machinery and equipment





(c) With the initial 6 months pre-operation period, the project
can pay back the bank loan and initial capital investment by
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the end of the second year.
(d) The profitability of this manufacturing investment ranges
from7.55'to 3.26. The expected profitability is about 5,
which is quite attractive.
Liquidity may affect the manufacturing operation during the(e)
pre-operation period and the first year of operation. With
a pre-arranged loan facility of US$1.5 million, there will




6.1 Hong Kong's Political Environment
In addition to the analyses of market, technological and economic
factors, the political risk is also a major consideration in this
feasibility study.
The Hong Kong economy has experienced favourable growth in the
past few years. The successful economic performance and continuous
investment in the social infrastructure by the government has provided
a sound base for social stability. The economic outlook for the coming
years is. still encouraging, despite the expected slow-down in the world
economy.
After the 1985 amicable resolution between the British and Chinese
governments on the return of Hong Kong, the political future of Hong
Kong has become the major concern of both local people and overseas
investors. Over the past few years, there has been evidence that both
the British and Chinese governments have put much effort into stabilis-
ing Hong Kong's political environment and they are eager to have a
peaceful transition of power in 1997. Nevertheless, the political
environment of Hong Kong does have its uncertainties. In the short
term, the unpegging of the Hong Kong dollar to the U.S. dollar and the
brain-drain of professionals cause a certain degree of political risk
for investors. In the long term, the political development of Hong Kong
can give rise to higher risk or better opportunities for manufacturing
investment.
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6.2 Investment by Multinational Corporations in Hong Kong
According to information obtained from the Industry Department of
Hong Kong Government, the net acquisition of fixed assets by foreign
companies in 1986 was HK$1.6 billion, or a 55% increase on 1985. At
the end of 1986, the total value of overseas investment in the manu-
facturing sector stood at HK$19.6 billion or a 26% increase on 1985.
In:terms of overseas investment in Hong Kong manufacturing
industries, America stood at the top of the list with a cumulative
investment of HK$8.1 billion or 41.2% of total overseas investment.
Details of overseas investment in Hong Kong manufacturing industries
are listed in table 4 on page 56.
The deadline for China's resumption of Hong Kong is now edging
into the planning horizons of multinational corporations in the British
colony.
The journal Business International conducted interviews with
over 15 senior executives of multinational corporations with operations
in Hong Kong last August.I Many multinational corporations believe that
the process of absorbing Hong Kong into the PRC will open up more oppor-
tunities than it will create risks. This belief is in contrast to local
investors who worry about their capital and property rights after 1997.
There is evidence that more and more multinational corporations
are establishing or expanding their operations in Hong Kong as the
regional headquarters for their PRC and Far East business. The influx
of new and expanding multinational corporation offices provides encour-
aging market opportunities-for the colony.
Just in the last two months, several major American electronic
manufacturers have announced sizeable investment projects in Hong Kong
to design and manufacture high-technology electronic devices. These
include Motorola's multi-billion dollar investment in the large inte-
1. 10 years to reunification: How MNCs Assess the Risks As Hong Kong
nears 1997, Business International, Hong Kong, August 3, 1987.
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grated chips plant in the Tai Po Industrial Estate.I The US-based
Control Data Corporation and Lafe Holdings also announced the forma-
tion of a US$3 million joint-venture company to produce computer drive
components.2
6.3 Short-term Political Risks
(a) Hong Kong Dollar Revaluation
The Hong Kong dollar has been pegged at $7.8 to the U.S.
dollar since October 1983. Following the devaluation of the U.S.
currency, the Hong Kong dollar has gained a competitive edge in
the export market. During the same period, the Singaporean and
South Korean correncies have risen about 8 percent while the
Taiwanese dollar has risen by almost 20 percent.
Fighting against pressure from Washington and the Organisa-
tion for Economic Co-operation and Development, the Hong Kong
government is still firm on the pegged exchange rate.3 There is
a general fear that the unpegging of the exchange rate may spark
off undesirable political uncertainty as in 1983.
The possible revaluation of the Hong Kong dollar does not
impose too much risk to the manufacturing project plan. Because
the capital equipment is from America, and the electronic compo-
nents required are sourced from various Far East countries, any
change in the Hong Kong currency exchange rate will have little
effect on the manufacturing cost, and would have an insignificant
effect on the overall market demand forecast.
(b) Brain Drain
Skepticism over Beijing's promise not to interfere with the
territory's capitalist system for 50 years after 1997 has spurred
1. High-tech emphasis for Industrial Estate, South China Morning
Post, January 20, 1988.
2. Lafe in Joint Venture with Control Data, South China Morning
Post, December 28, 1987.
3. Nendick Hits Out at Peg Meddlers, South China Morning Post,
February 6, 1988.
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a substantial exodus of professional and managerial talent from
the- colony.
For this manufacturing operation, 6 local managers and 14
engineers, accountants and supervisors are required. The
successful recruitment, training and retention'of the necessary
local talent is critical to the investment project, in particular
to the first two years.
In order to minimise the risk due to a possible brain drain,
the company will appoint an assignee from the corporate head-
quarters to take charge of the local manufacturing operation.
Careful consideration will be taken in the selection of middle
management and executives. Preference will be given to Hong Kong
Chinese who already have foreign passports or strong family ties
to Hong Kong.
6.4 New Opportunities
Running parallel to the potential political risks, there are new
opportunities for overseas investment in Hong Kong. The favourable
economic trend in the Asia-Pacific area will continue for the next
decade and because Hong Kong is situated favourably in the middle of
this development zone, and close to the Chinese market place, there are
many business opportunities for suitable investment.
With the current drive for economic development and modernisation
by the Chinese government, there is clear evidence that overseas invest-
ment and technology-transfer will receive favourable consideration in
the future.
In the market analysis for micro-computer disk drives, there can
be an increase in future demand when China and other South East Asian
countries step up their computerisation.
The manufacturing project is based on a 5 year life span. That is,
the manufacturing operation can earn sufficient profit before operations
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cease at the end of the fifth year. By that time, new technology on
computer storage, such as optical disk drives, may overtake the
current technology. The original machinery and equipment will be fully
depreciated in the five year period.
The possibility of transferring the manufacturing plant from Hong
Kong to China may exist by the end of the investment period. This can
provide additional business opportunities in establishing future access
to the China market and in the realisation of capital gains from the
sale of fully depreciated manufacturing plant.
6.5 Political Evaluation Within the Investment Period
The investment period of this manufacturing project lasts for five
years. This is a medium-short range investment project and within this
planning time-frame, the overall political risk can be considered as
medium-low and possible new opportunities may also exist.
The major problem with this project is the possible loss of skilled
technical and middle management staff to competitors or emigration.
This will affect production efficiency and the achievement of the
expected return within the investment period.
Another potential political risk is American trade protectionism.
The U.S, government may introduce trade tariffs on electronic products
to protect local industry. However, our target customers are multinational
computer vendors with customers worldwide. Moreover, this risk factor is
not unique to Hong Kong. A similar situation could arise in other Asian





The project will be evaluated by the corporate headquarters. The
project feasibility study, together with similar reports from the
Taiwan and Singaporean offices, will be examined and if this project
plan fits the Company's development strategies, a recommendation for
project implementation will be presented to the Executive Board of
MINISCRIBE for approval.
Recently, MINISCRIBE has been in the process of putting together
a US$20 million investment fund from retained earnings and share place-
ment. The investment fund is used for its five year development plan
which includes upgrading the manufacturing facilities in Colorado,
establishing new manufacturing operations in the Far East and setting
up a new data storage research centre.
Capital investment on manufacturing equipment for the project is
US$4.432 million. This will be financed by the company investment
fund. Funds will be made available from corporate headquarters for the
initial purchase of the two robotic assembly lines PCBA line and
testing equipment. Repatriation of funds back to the corporate head-
quarters from the plant is expected by the-third year of its operation.
Working capital for the pre-operation period and the first year of
operation is approximately US$1.5 million. The present sales office in
Hong Kong will work with the Chicago National Bank, The Hongkong and
Shanghai Banking Corporation and Citibank to obtain the necessary credit
facilities. Since these three banks are already bankers for MINISCRIBE,
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credit facilities can be arranged to finance the project.
7.2 Plant Start-Up
The success of this investment project relies on the effective
start-up of the manufacturing plant in six months' time and its
efficient operation. The computer industry is moving very quickly and
the proposed- p.lant-has' to capture the market opportunities for
winchester disk drives within the five years time frame. Any delay in
the plant start-up will affect project profitability.
The potential factory site in Sha Tin has been reserved and
fittings and furnishing work can be started once the Executive Board
approves the project. Consulting engineering firms have been contacted
for the factory design and contracting work supervision. Construction
work'can be completed within three months.
The robotic assembly plants and testing equipment will be ordered
through the corporate headquarters. This equipment can arrive in Hong
Kong within three months for installation and testing and first phase
production is expected to start in another three months' time.
The successful hiring and training of key managerial and super-
visory staff is another critical factor. Advertisements for key
positions will be placed as soon as possible. An experienced manager
from'corporate headquarters will be assigned to head this project as
General Manager and he will manage the project implementation and
expand the customer base.
A project team will be set up in the corporate headquarters to
provide managerial, financial and engineering suppoet for the General
Manager. The major mission of the project team is to ensure that the
manufacturing plant can be effectively started up as scheduled.
7.3 Management Team
The General Manager runs the manufacturing operation through six
major functions which are headed by experienced managers recruited
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(f) Finance and Administration
Each manager is supported by qualified engineers, professional
accountants and administrators. In order to have the managerial and
supervisory staff ready to start their production duties, training in




The computer industry has experienced rapid growth in the past two
decades. The expanding world market for computers provides tremendous
opportunities for computer vendors and their manufacturing partners.
However, market competition is very keen. With new technological inno-
vations, the product life cycle is shortened and production costs are
drastically reduced.
In order to operate in such a competitive market environment, it
is necessary to keep ahead of the technology through research and
development. At the same time, production costs have to be reduced by
efficient manufacturing processes. With the current trend in computer
and electronic manufacturing, more and more multinational companies are
moving part of their production operations to the Far East for better
production efficiency. Lower labour costs are only part of the reason
close proximity to the supply of electronic components and efficient
service industry support are also positive factors in this trend.
As part of corporate development stategies, MINISCRIBE is
actively planning to set up a micro-computer hard disk manufacturing
operation in the Far East and Hong Kong has been selected for a detailed
feasibility study. This research has studied the market factors, pro-
duction technology, economic returns and political elements. Reference
information is drawn from market participants, government statistics and
internal data from MINISCRIBE.
Based on current market development trends, there is a definite
demand for winchester disk drives for micro-computers. Market research
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indicates that demand for 30 to 100 megabytes disk storage will remain
strong for the next five years. Strong competition in product price,
quality and performance will affect individual manufacturers.
MINISCRIBE has strategically-chosen the high performance 40 megabytes
formatted 5.25 inch half-height winchester disk drive as its major pro-
duct line and its target market is focused on a large OEM (original
equipment manufacturers) customer base.
MINISCRIBE is one of the major suppliers of computer disk drives,
competing with the market leader, SEAGATE, and other competitors. Its
product price is still slightly higher than SEAGATE's because SEAGATE
has established three manufacturing plants in the Far East with lower
production costs.
Technologically, MINISCRIBE is supported by its research and
development force in its Colorado headquarters. The necessary techno-
logical expertise and manufacturing equipment can be provided easily
through the headquarters office. The manufacturing operations under
study will not face major technical problems. On the other hand, the
technological progress in the computer industry may affect the product
life cycle of winchester disk drives. A five years time frame is
generally accepted by the market participants.
The manufacturing operations are capital intensive and require
mass production. The initial capital investment on production machinery
and equipment amounts to US$4.5 million. Working capital for the
initial two years is US$1.5 million. The sources of finance are mainly
the internal investment fund and bank facilities. With the healthy
financial position-of MINISCRIBE, investment finance can be managed
easily.
Various economic factors, such as factory, labour, materials and
finance costs, are considered. Based on the market price information
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and sales forecast, the manufacturing operation can reach its breakeven
point in the second year of operation. Return on investment can be
actualised in the third year. Because of anticipated price competition,
the'prof it margin will start to drop in the fourth year. With a five
years investment plan in mind, the economic return for this project is
around 4 to 5 times profitability.
The political factor is part of the major consideration for multi-
national manufacturing investment. The current investment trend for
U.S. capital in Hong Kong is quite steady. The short-term risk for
this project includes a revaluation of the Hong Kong dollar and brain
drain. Having considered this investment as a medium-range project, the
overall political risk can be regarded as medium to low. On the other
hand, a potential opportunity with the Chinese market may exist and
could therefore provide additional return on the investment.
The feasibility study indicates that special efforts are required
for successful start-up of the manufacturing plant in six months' time.
The timing is critical for capturing the market potential and competing
with other manufacturers. The success of this project rests with an
experienced General Manager who can lead his management team and form a
quality organisation structure for the manufacturing operation. Initial
financial, technical and management support from corporate headquarters
is vital*to the early start-up of the manufacturing operation.
4953.3 MByte 5¼" High Performance
Half-Height Disk Drive
The MiniScribe 3053 is the first in a new The reliability of the 3053 is assured by
its simplified mechanical design, utilizingfamily of high capacity, high performance
Winchester disk drives in the half-height3053 fewer subassemblies, and its single printed
form factor. With 53.3 Mbytes of unformat- circuit board. Top-down automated
manufacturing assures consistently highted storage capacity and a fast average
access time of 25 msec., the 3053 is ideal yields and outstanding quality.
As with all MiniScribe products, superiorfor multi-user and small high performance
quality of the 3053 is maintained throughdesk-top systems.
25 msec. average High performance and high reliability are the use of rigorous final test and extensive
access time achieved by the utilization of a rotary voice burn-in processes before shipment.
Low start current- MiniScribe's technical support is availablecoil, closed loop dedicated servo position-
2.0 amps for any system application and integrationing system. In addition, the streamlined
mechanical design, in-hub spindle motor requirements.12 watt power
dissipation The 3053 offers a cost-effective alter-and custom ICs result in lower start current
Rotary voice coil native in half-height form factor with theand power consumption. The low audible
closed loop servo noise level of the 3053 makes it ideal for same capacity and performance previously
system available in full height drives.quiet work areas and office environments.
30,000 POH MTBF The 3053's four point shock mounting In addition to the 3053, MiniScribe pro-
Light weight-3.0 lbs. duces a complete line of 31/2-inch andsystem provides superior protection during
51/4-inch Winchester disk drives whichrigorous shipping and operating conditions.Low acoustic noise
begins at 12.75 Mbytes, extends to highlevel-under 40 dB With MiniScribe's auto park design, data
capacity/high performance models, andzone contact at power-down is eliminatedAuto park on power
includes a variety of standard, intelligentby retracting the read/write heads to a non-down














Longmont, CO 80501-679Capacity Unformatted Error Rates (303) 651-6000
1 per 1010bits53.3 Soft ReadErrorsPer Drive (MBytes) (Telex) 216174 (miniur)transferred10,416Per Track (Bytes)
Hard Read Errors 1 per 1012bits MiniScribe Sales OfficestransferredCapacity Formatted Cupertino, CA
Seek Errors 1 per 106 seeks (408) 725-292944.6Per Drive (MBytes)
Garden Grove, CA8,704Per Track (Bytes) DC Power Requirements (714) 895-1010512Per Sector (Bytes)
+ 5VDC ±5% 0.8 ampstypical Atlanta GASectors Per Track 17 (404) 455-1311+12 VDC ±5% 0.7 ampstypical
Marlborough, MAMax. Starting Current 2.0 ampsFunctional (617) 485-0964
Disks 3 Chester, NJPower Dissipation 12.4 watts averageR/W Heads 5 (201) 879-2882
Cylinders 1,024 Irving, TX
ShockTotal Data Tracks 5,120 (214) 550-7668
Operational 2G's, 11 msec. pulse1,000TrackDensity (tpi) duration, 1/2 sine wave Far East SalesRecording Density (bpi) 10,200 Non-Operational 40G's, 15 msec. pulse Hong KongAreal Density duration, 1/2 sine wave Tel. 5-873081110.2(Mbits/sq.in.) (Fax) 5-8730353Rotational Speed (RPM) 3,600
Environmental Limits (Operating) Taiwan
50°F to 122°FAmbient TemperaturesData Transfer Rate (10°C to 50°C) Tel. (02) 776-3129(Fax) (02) 751-2003(Mbits per second) 5.0 Relative Humidity 8% to 80%
SingaporeMaximum Wet Bulb 78°F(26°C)
Access Time Tel. 459-8055
(includingsettling) (Fax) 454-7685Physical
25Average (msec.) Height 1.625 in. (41.3 mm)
European Operations5Track-to-track (msec.) Width 5.75 in. (146 mm) MiniScribe GmbH55Maximum(msec.) Depth 8.00 in. (203 mm) Eschborn, GermanyLatency Weight 3.0 lbs. (1.4 kg.) Tel. 06196-481608(average, msec.) 8.33 (Telex) 4072760
(Fax) 06196-45616Features and specifications subject to changeInterface ST412
without notice.
1987 MiniScribe Corporation. All rights U.S. DistributorsReliability reserved. Printed in U.S.A. 4/87. P/N 1066. Arrow Electronics, Inc.
MTBF 30,000 hrs. (800) 645-1430
PM None
Hamilton/Avnet ElectronicMTTR 30 minutes (800) 442-6458

























MANPOWER AND SALARY PLAN
NUMBER OF STAFFESTIMATED LABOUR
(1988 LEVEL)
PRE- FIRST SECOND
US$ P.A. OPERATION YEAR YEAR
GENERAL MANAGER 100,000 1 1 1
PRODUCTION MANAGER 46,000 1 1 1
ENGINEERING MANAGER 46,000 1 1 1
QA MANAGER 40,000 1 1 1
MATERIALS MANAGER 40,000 1 1 1
SALES MANAGER 1 1 140,000
FINANCE ADMIN. MANAGER 11140,000
PRODUCTION SUPERVISOR 21120,000
DESIGN PLNG. ENGINEER 22120,000
MAINTENANCE ENGINEER 11020,000
QUALITY CONTROL SUPVR. 11018,000
11020,000ACCOUNTANT
11PERSONNEL OFFICER 018,000












MAJOR MACHINERY AND EQUIPMENT LIST
PRICE -(US$' 000)
1. Genrad test system 440
2. Genrad test fixture 10
3. Burn-in oven with monitor option 126
554. Unit tester including HDA and fixtur
130
6. Component sequencer 125
7. Wave soldering machine 47
8. Polyclean II cleaning machine 73
279. Vapour degreasor
3510. Conveyor system
1011. Exercisor for repair work
1912. Torque test system
32213. Servo track writer
69414. Cert racks
5015. MWX 1000 tester
10016. MWX 1000 exercisor
2017. Wilson 4000 test system
1118. Dats 1000 MR
7219. Black cert racks
1520. Power supply LQD-412-VI
2321. Vision S-3 scope
2022. Branson degreaser PSD1620
5. Axial lead components inserter
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TABLE 3
RENTAL OF INDUSTRIAL PREMISES






US$ 7.4 - 10.5 US$ 4.6 - 5.8CHAI WAN/SHAU KEI WAN
US$ 4.6 - 6.2US$ 10.0 - 12.5ABERDEEN/WONG CHUK HANG
US$ 6.1 - 9.2US$ 13.8 - 17.0CHEUNG SHA WAN/LAI CHI KOK
US$ 4.6 - 6.3US$ 7.4 - 12.5KWUN TONG/SAN PO KONG
US$ 4.2 - 5.6US$ 7.4 - 11.2KWAI CHUNG/TSUEN WAN
US$ 4.6 - 5.8US$ 5.9 - 8.5SHA TIN
US$ 3.8 - 5.2US$ 4.6 - 5.8TUEN MUN
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TABLE 4




NET ACQUISITION OF ORIGINAL COST
NUMBER OF FIXED ASSETS IN 1986 BEFORE DEPRECIATION
COUNTRY ESTABLISHMENTS (IN HK$ MILLION) (IN HK$ MILLION)
USA 163 658 8,053
JAPAN 134 421 4,009
CHINA 36 120 2,981
UK 55 131 1,082
NETHERLANDS 11 70 719
PHILIPPINES 7 7 342






SOURCE: Hong Kong Government Industry Department

































TORQUETO 2.0 IN/LBS 5 IN/LBS. (END STOP
SCREWS).
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